1§ R&c'd par mo 8 spp ? P3 i 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

Internationa] Bureau 

(43) International Publication Date 
23 January 2003 (23.01.2003) 




(10) International Publication Number 

PCT WO 03/006789 Al 



(51) International Patent Classification 7 : 
17/10 



E2 IB 43/10, 



(21) International Application Number: PCT/EP02/07883 

(22) International Filing Date: 10 July 2002 (10.07.2002) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

01305923.3 



10 July 2001 (10.07.2001) EP 



(71) Applicant (for all designated States except CA, 
US): SHELL INTERNATIONALE RESEARCH 
MAATSCHAPPIJ B.V. [NL/NL]; Carel van Bylandtlaan 
30, NL-2596 HR The Hague (NL). 



Edward [GB/NL]; Volmerlaan 8, NL-2288 GD Rijswijk 
(NL). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



(71) Applicant (for CA only): SHELL CANADA LIMITED Published: 

[CA/C A] ; 400, 4th Avenue S. W„ Calgary, Alberta T2P 2H5 — with international search report 
(CA). 



(72) Inventor; and 

(75) Inventor/Applicant (for US only): POINTING, Michael, 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: EXPANDABLE WELLBORE STABILISER 



ON 
00 




^ (57) Abstract: A stabiliser is disclosed for stabilising a radially expandable tubular element extending in a wellbore drilled into an 
S eaTtft formation. The stabiliser comprises a radially expandable tubular member selected from a section of the tubular element and 

a sleeve surrounding the tubular element, and at least one stabiliser arm connected to the tubular member, each arm being movable 
© from a radially retracted position to a radially extended position by the action of a spring force. The stabiliser further comprises 

locking means arranged lo lock each arm in the retracted position when the tubular element is in the unexpanded form and to unlock 
^ the arm upon radial expansion of the tubular member so as to allow the arm to move to the extended position thereof- 
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EXPANDABLE WELLBORE STABILISER 

The present invention relates to a stabiliser for 
stabilising a tubular element extending in a wellbore 
drilled into an earth formation. The tubular element is, 
for example, a casing, which is to be cemented in the 
wellbore. Generally it is desirable that the casing is 
positioned centrally in the wellbore before and during 
cementing in order to ensure that the annular cement 
layer between the casing and the wellbore wall provides 
sufficient isolation both in radial and longitudinal 
direction. In the specification hereinafter the terms 
"stabiliser" and "centraliser" are used, both referring 
to the same meaning. 

Various types of centralisers have been applied to 
stabilise and centralise. a tubular element, such as a 
casing, in a wellbore. One such centraliser is a bow 
centraliser, which is provided with spring-type arms 
extending against the wellbore wall. However, such known 
centralisers are less applicable for tubulars which are 
to be radially expanded in the wellbore. 

It is therefore an. object of the invention to provide 
an improved stabiliser, which adequately stabilises or 
centralises an expandable tubular element in a wellbore. 

In accordance with the invention there is provided a 
stabiliser for a radially expandable tubular element 
extending in a wellbore drilled into' an earth formation, 
the stabiliser comprising a radially expandable tubular 
member selected from a section of the tubular element and 
a sleeve surrounding the tubular element, and at least 
one stabiliser arm connected to the tubular member, each 
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arm being movable from a radially retracted position to a 
radially extended position by the action of a spring 
force, the stabiliser further comprising locking means 
arranged to lock the arm in the retracted position when 
5 the tubular element is in the unexpanded form and to 

unlock the arm upon radial expansion of the tubular 
member so as to allow the arm to move to the extended 
position thereof. 

It is thereby achieved that, upon radial expansion of 

10 the tubular member in the wellbore, the tubular member 

stretches in circumferential direction so that the 
locking means becomes unlocked and each arm is moved by 
the spring force to its radially extended position. The 
arms thereby become biased against the wellbore wall and 

15 stabilise/centralise the tubular element in the wellbore. 

Suitably each arm is integrally connected to the 
tubular member, and the spring force stems from elastic 
deformation of the arm relative to the member element 
when the arm is in its retracted position. 

20 To enable easy installation of the tubular element in 

the wellbore, it is preferred that the arm, when in the 
retracted position thereof, extends in substantially " 
circumferential direction of the tubular member. 

Preferably the stabiliser comprises a plurality of 

25 said arms including at least two said arms located at 

substantially the same circumferential position and at 
selected mutual axial spacing. 

To achieve adequate centralising of the tubular 
element in the wellbore, suitably the stabiliser 

30 comprises a plurality of said arms including at least 

three arms at selected mutual circumferential spacing. 
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The invention will be described hereinafter in more 
detail and by way of example with reference to the 
accompanying drawings in which: 

Fig. 1 schematically is a perspective view of an 
expandable tubular element provided with an embodiment o 
a stabiliser according to the invention; 

Fig. 2 schematically shows cross-section 2-2 of 
Fig. 1; 

Fig. 3 schematically shows the tubular element of 
Fig. 1 after radial expansion thereof; and 

Fig. 4 schematically shows view 4-4 of Fig. 3. 

Referring to Figs. 1 and 2 there is shown a tubular 
element in the form of a casing 4, prior to radial 
expansion thereof, of a wellbore (not shown) formed in ai 
earth formation. The casing 4 is provided with a 
stabiliser 6 for stabilising and/or centralising the 
casing 4 in the wellbore. The stabiliser 6 includes a 
radially expandable tubular member in the form of a 
sleeve 8 surrounding the casing 2. The sleeve 8 is 
provided with longitudinal slots 10 (only some of the 
slots are shown for ease of reference) which are 
overlapping in longitudinal direction so that only a low- 
expansion force is required to radially expand the 
sleeve 8. Furthermore, the sleeve 8 is provided with 
three cut-out portions 12, 12 ' , 12<» 1 regularly spaced 
along the circumference of the sleeve 8, whereby in 
Fig. 1 only one cut-portion 12 is shown for ease of 
reference. The two other cut-out portions 12 ? , 12' ! are 
similar in shape and size to cut-out portion 12. 

Cut-out portion 12 is formed of four rectangular cut 
out sections 14, 15, 16, 17 which are interconnected by 
longitudinal cut 18. The cut-out sections 14, 15, 16, 17 
and longitudinal cut 18 define three rectangular arms 19 
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20, 21 integrally connected to the remaining part of 
sleeve 8. 

The longitudinal cut 18 extends inclined relative to 
the circumferential direction of the sleeve 8 ■ thereby 
defining inclined circumferential end surfaces 24, 26, 28 
of the respective arms 19, 20, 21 and complementary 
inclined circumf erential end surface 30 of the remaining 
part of sleeve 8. 

As shown in Fig. 2, the inclined end surfaces 24, 26, 
28 of the arms 19, 20, 21 are locked behind the inclined 
end surface 30 of the remaining part of the sleeve 8, 
thereby retaining the arms 19, 20, 21 in a radially 
retracted position. Each arm 19, 20, 21 has been 
plastically deformed in a manner that the arm assumes a 
radially extended position (as shown in Fig. 3) when no 
longer radially retracted, and that the arm is subject to 
elastic deformation when radially retracted (as shown in 
Fig. 2) . 

Reference is further made to Figs. 3 and 4 showing 
the casing 4 and stabiliser 6 after radial expansion of 
the casing 4 and sleeve 8. The inclined end surfaces 24, 
26, 28 of the arms 19, 20, 21 are no longer locked behind * 
the inclined end surface 30 of the remaining part of the 
sleeve 8, and as a result the arms 19, 20, 21 extend in 
their respective radially extended positions. 

During normal operation the casing 4 is provided with 
the stabiliser 4 whereby the sleeve 8 is arranged around 
the casing 4 and the arms 19, 20, 21 are in their 
retracted positions. Subsequently the casing is lowered 
into the wellbore and radially expanded by, for example, 
pulling or pushing an expander through the casing 4 . 
Cement slurry is pumped into the annular space between 
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the wellbore wall and the casing 4 before or after 
expansion of the casing 4 . 

As the casing 4 radially expands, the sleeve 8 is 
also radially expanded. The slots 10 of the sleeve 8 
thereby open up so that the force required to expand the 
sleeve is relatively low. The sleeve 8 stretches in 
circumferential direction as a result of its radial 
expansion, and thereby the inclined end surfaces 24, 26, 
28 of the respective arms 19, 20, 21 become unlocked from 
the inclined end surface 30 of the remaining part of the 
casing 4. Each arm 19, 20, 21 springs radially outward 
against the wellbore wall upon unlocking of its inclined 
end surface 24, 26, 28 from end surface 30 due to release 
of the elastic deformation energy contained in the arm 
when the arm is radially restrained. The radial position 
of the arms 19, 20, 21 after unlocking is shown in 
Fig. 3. 

The arms 19, 20, 21 are dimensioned such that the 
tips of the arms, after unlocking of the arms, become 
biased against the* wellbore wall and thereby .centralise 
and' stabilise the casing 4 in the wellbore. 

Instead of the sleeve being provided with 
longitudinal slots, the sleeve can be provided with a 
configuration of holes. 

Furthermore, instead of cementing the casing in the 
wellbore, one or a number of alternative annular sealing 
means can be applied in the annular space between the 
casing and the wellbore wall. 
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1. A stabiliser' for a radially expandable tubular 
element extending in a wellbore drilled into an earth 
formation, the stabiliser comprising a radially 
expandable tubular member selected from a section of the 
tubular element and a sleeve surrounding the tubular 
element, and at least one stabiliser arm connected to the 
tubular member, each arm being movable from a radially- 
retracted position to a radially extended position by the 
action. of a spring force, the stabiliser further 
comprising locking means arranged to lock the arm in the 
retracted position when the tubular element is in the 
unexpanded form and to unlock the arm upon radial 
expansion of the tubular member so as to allow the arm to 
move to the extended position thereof. 

2. The stabiliser of claim 1, wherein the arm is 
integrally connected to the tubular member and wherein 
the spring force stems from elastic deformation of the 
arm relative to the member element when the arm is in the 
retracted position thereof- ' 

3. The stabiliser of claim 2, wherein the arm is defined 
by a cut-out portion of the tubular member. 

4. The stabiliser of claim 3, wherein the arm, when in 
the retracted position thereof, extends in substantially 
circumferential direction of the tubular member, 

5. The stabiliser of any one of claims 2-4, wherein the 
locking means includes a circumferential end surface of 
the arm, said end surface extending inclined relative to 
the circumferential direction of the tubular member. 
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6. The stabiliser of claim 5, wherein the locking means 
further includes a circumferential end surface of the 
tubular member, which end surface is. inclined relative to 
the circumferential direction of the tubular member, the 
respective end surfaces of the arm and the tubular member 
having complementary inclinations. 

7. The stabiliser of any one of claims 1-6, comprising a 
plurality of said arms including at least two said arms 
located at substantially the same circumferential 
position and at selected mutual axial spacing. 

8. The. stabiliser of any one of claims 1-7, comprising a 
plurality of said arms including at least three arms at 
selected mutual circumferential spacing. 

9. The stabiliser of .any one of claims 1-8, wherein- the 
sleeve is an expandable slotted tubular member. 

10. The stabiliser of any one of claims 1-9, wherein the 
tubular element is a casing extending into the wellbore. 

11. The stabiliser substantially as described 
hereinbefore with reference to the drawings. 
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